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DETAILED ACTION 
Claim Rejections - 35 USC§ 102 
The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1-3, 7-8, and 16-21 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Loopstra et al (6,020,964). 



1 I 1 » 




Regarding claim 1, Loopstra (Figs. 7 and 10) discloses a system for acquiring position 
information relevant to a specific axis comprising a movable apparatus WH having first and 
second reflective faces (R4 for example) on a side associated with a parallel to the X axis (see 
axis chart on figure), the first face being at an angle to the second face and both being non- 
parallel to the specific axis, an interferometer 100 positioned to direct a first beam MAX,7 for 
impingement of the first reflective face and a second beam MAX,8 for impingement of the 
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second reflective face, the interferometer containing an beam combiner 201 and detectors 213, 
215 (see Fig. 10), and beam steering mirrors 164 and 168 located with respect to the 
interferometer and manipulating the first and second beams to return to the interferometer and 
beam combiner without a beam path segment that varies in length. 

As for claim 2, as the stage WH moves along any axis, the path length for the beam 
striking the first face will grow while the path length for the beam striking the second face will 
shrink, making the beam paths vary in opposition due to the motion of the stage. 

As for claim 3, the interferometer generates first and second beams MAX, 7 and MAX, 8 
as shown in Fig. 7 that impinge on the reflective faces at a perpendicular angle with respect to 
the displacement of the stage, the faces being oppositely angled. 

As for claim 7, the apparatus stage is a wafer holding stage WH (col. 16, lines 65-66), the 
stage able to move perpendicularly to the lithographic (element LH) optical axis A. 

As for claim 8, Fig. 10 shows a light beam b20 generated by laser 50 (Fig. 3, for 
example) and a beam splitter 201, the beam splitter being a polarizing beam splitter. 

Regarding claim 16, Loopstra (Figs, 7 and 10) discloses a system for acquiring position 
information relevant to a specific axis comprising a wafer stage WH moveable in X, Y, and Z 
directions, the Z direction being aligned with a lithography (element LH) exposure apparatus 
axis A, the wafer stage having first and second reflective faces such as R4 on a side, an 
interferometer 100 that generates first and second beams MAX,7 and MAX,8, beam MAX,7 
reflecting off a first face and MAX, 8 reflecting off a second face, a plurality of optical members 
164 and 168 that help define beam paths for the first and second beams, the members being 
located near element LH so that they do not interfere with the movement of the stage WH, where 
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the beam paths increase and decrease with the motion of the stage in the Z direction, a beam 
combiner 201 (Fig. 10) within the interferometer 100 to combine the first and second beams once 
they strike the stage, and an inherent processor (not shown) that receives signals fi-om detectors 
213, 215 to acquire interferometry-based measurements regarding movements of the wafer stage 
in the Z direction. 

As for claim 17, the light source 50 can be a Zeeman laser that emits light of two 
frequencies and two polarizations (Col. 13, lines 30-33). 

As for claim 18, the beams each strike their respective angled face, then strike the beam 
returning mirror associated with the face (such as 168 with R4), then strike the respective angled 
face (see Figure 7). 

As for claim 19, the first and second faces of the wafer stage are oppositely sloped with 
respect to the Z direction. 

As for claim 20, as the stage WH moves along any axis, the path length for the beam 
striking the first face will grow while the path length for the beam striking the second face will 
shrink, making the beam paths vary in opposition due to the motion of the stage. 

As for claim 21, the beam return mirrors are plane mirrors (see Figure 7). 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obUgation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the appUcability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 4-6, and 9-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Loopstra et al (6,020,964). 

As for claim 4, Loopstra discloses the claimed invention except for a symmetry position 
of the wafer stage such that the first and second beam paths have the same path length. It would 
have been obvious, however, to one having ordinary skill in the art at the time the invention was 
made to move the stage of Loopstra in such a way that the path lengths are equal, the motivation 
being that since the wafer stage movement already changes the first and second path lengths in 
opposition to each other (see claim 2), the wafer stage would have an inherent location with 
respect to the specific axis that is a symmetry position such that the optical path lengths of the 
first and second beams are equal. 

As for claim 5, the beams each strike their respective angled face, then strike the beam 
returning mirror associated with the face, then strike the respective angled face (see Figure 7). 

As for claim 6, the beam return mirrors are plane mirrors (see Figure 7). 

As for claim 9, the beam steering members 164 and 168 are displaced from the support 
stage and do not interfere with the movement of the stage. 
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Regarding claim 10, Loopstra (Figs. 7 and 10) discloses a method of utilizing an 
interferometric system to acquire position information of a movable apparatus along a specific 
axis, this method comprising directing first and second beams MAX,7 and MAX,8 to impinge 
the movable apparatus WH, manipulating the first and second beams via reflections off mirrors 
164, 168 and the angled faces of the wafer stage, and combining the first and second beams in 
interferometer 100 with beam splitter 201 as a basis for interferometrically acquiring the position 
information. 

Loopstra fails to disclose a symmetry position of the wafer stage such that the first and 
second beam paths have the same path length. 

. It would have been obvious, however, to one having ordinary skill in the art at the time 
the invention was made to move the stage of Loopstra in such a way that the path lengths are 
equal, the motivation being that since the wafer stage movement already changes the first and 
second path lengths in opposition to each other (see claim 2), the wafer stage would have an 
inherent location with respect to the specific axis that is a symmetry position such that the optical 
path lengths of the first and second beams are equal. 

As for claim 1 1, the beam splitter 201 of interferometer 100 is a polarizing beam splitter, 
making the first and second beams distinguishable from one another with respect to polarization, 
while the movable apparatus is wafer stage WH. 

As for claim 12, the beams each strike their respective angled face, then strike the beam 
returning mirror associated with the face (such as 168 with R4), then strike the respective angled 
face (see Figure 7). The mirrors are located near element LH so that they do not interfere with 
the movement of the stage WH. 
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As for claim 13, the beam return mirrors are plane mirrors (see Figure 7). 

As for claim 14, while Loopsta discloses the claimed invention, in addition to the use of 
beam paths that vary in length with the displacement of the movable apparatus, the beam paths 
have portions that are parallel to the axis along which the apparatus moves. However, it would 
have been obvious to one or ordinary skill in the art at the time the invention was made to adjust 
the positioning of the beam paths so that they are not parallel to the axis, the motivation being 
that an adjustment of the path direction, while still maintaining the appropriate rejections off all 
desired faces and mirrors, will continue to allow proper functionality of the device. 
Additionally, it has been held that rearranging parts of an invention involves only routine skill in 
the art. In re Japiske, 86 USPQ 70. 

As for claim 15, the first and second faces of the wafer stage are oppositely sloped (see 
Figure 7). 

Conclusion 

The prior art made of record and not reUed upon is considered pertinent to applicant's 
disclosure. US Pat. 6,700,667 to Nishi. 

Any inquiry concerning this communication or earlier communications fi-om the 
examiner should be directed to Michael A. Lyons whose telephone number is 571-272-2420. 
The examiner can normally be reached on Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gregory J. Toatley can be reached on 571-272-2800 ext. 77. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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January 19, 2006 



